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TRANSDUCTINN MAPPING.

The following remarks were instigated by certain data in the wmapping of gene
sequences in Salmonella kindly furnished for our inspection by Dre M, Demorcec
We found that the usual triasleand error method for anslysis of multinoind linkam
data wos ospecially bedions and thecefore ebterpted a move analybiuol pu
Jhe seme principles may bs applicable to tebrad analysis, We postulate il
generally accepbtsd modsl (cf, Symposium on Genetic Recombination, Jour. Cell.
Comp, Physiol., L5, Suppl. 2) that transduction imvolves the transfer of o
linear fragment which then exchanges in soms manner with a homologous region of
the recipient chromosome, Whether each fragment overlaps all the genes in the
sequence being studied is not crucial for the following discussion, so long a8
the incorporation of an uninterrupted linear segment is the principal condition
for a freguent estchange type.

Tuo procedures are shown, For the more practical requirements of 3« and lie
point tests, tables are presented. A more general, but non-symbolic, procedura
is also available for hypothetical, more complex linkage testa,

A, Tables for testing transduction msp sequences, 3= and e poiut tests.
Instructionst

1, Write down the donmor genotype (differential mavkers only) in any arbitrary
sequence, 0.%s We X+ Y& Ze=saes

2, Group the cxperimental ryesults inbto the rare and frequent classes,

3. Cede these classes as transformations of the doner genotype, The cods "af
means "reverse the sign of the first locus written™, “b" the same for the
sccord, ohe. Thus, {es) (WitIeoZ.) would be WeXtYeld,

ho The table gives the codes for the multiple exchange classes {mec) corves=~
ponding to cach sequences Those models are excluded where frequently found
types are included in the mec codes; and vice verea.

5. The sequence codes can be translated into maps by wrltingiW X 7 Zjand transe
posing accordingly. Thus, BCAD would be the map XYWZ, ABCD

6o TFor the reciprocal transduction, superimpose the operation abed, so that,
@.2.s ac bacomes bdg ¢ becomes abd in the mee codes.

Sequence Operator MEC types
' &8s transforms of donor genotyps
3-point test ABC b
ACB .
BAC a
li-poirnt test ABCD b ¢ as be bd
ABDC b a ad bd be
ACED e b ab Be cd
ACDB 4] da af ed be
ADBC d b ab bd cd
ADCB é ¢ ac ed bd
BAGD a e be as ed
BADC a d bd ad a¢
BCAD e a ab ac cd
BDAC d a ab ad ed
CABD a b be ab ad
CBAD b & 8c &b bd

The complete table can be generated as the permutations of (a'bscd!), whers
a'b = (bto+d) b = bebeted and ed?! = C(asdeg) © acrboreo,
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Follow ooding dvedbruniions £:1=3, For hizgher veluss of 2
‘ sabuiate the frequent (HE0
win (MED} gevolvpese
(lemaes with v s will be sald Yo have the rank v,
el gonotypes in the rth ronk {@mezyb/fmm“}z. wideh will
Fachor=bransduebion
Ulassify freguend genotypes sccording 4o renk and begin with »=l, Rank O
(completely Linken tronscuction) should be freguents
In rank 1, there shewdd be two types corresponding o the peviphers
In rank 2, theve shovld be 3 freguent dwpes. One of these is the oo
of the two peripheral loels the obther two show the linkage of th
féfiﬁ%ma
In rerk 3; look for the additionzl factors associated with $he peripherals
Juet esteblishsd, Ignore combinations ef factors previensly located.
In rank b, and svbsequently wndil 211 factorn ave Joeated, vepesh the gome
process ao in 5, Each rank should establish the location of the nevh Lwo
fectors, sterting from the perdphery of the seguence To its cenber,
Working srample for n=T. Informabtlive typss in each roulk eve unierlined,
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Stepss

re] Aounasl
Ry A8, . o FC
=3 ADR.GFC Hence ssquence rush be ADERGFC, and following sbops ave

ey ADEROYG to cheok orlye
weh ADEBIRG

The ssguence operalor {e.g., ADEBIFC) is then applied to the arbibrayy gen
geguence (BXY%...) to obiain the mep ewder, 58 owbtlined in A-S.

Ine sonsideradion has to Le given to the limltations impesed by the
mothods on the vardleby of genolypes that can be debected, The inadverbe
inclusion of an wlinked fachor can be readily detscted by abnormeliiies in
Trequencics in runke O and 1, Dotz fyom reciprocal fransductions con be
readily combined s indicated in A<S,
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